Summary: In a controlled investigation the survival pro-spects of lung cancer in a population of men aged 40 and over who had been offered six-monthly chest radiographs over a period of three years were compared with lung cancer in a similar population without such x-ray facilities. The five-year survival rate of lung cancer in the study series was 15%, and in cases discovered by sixmonthly examination 23%, compared with 6% in the control series. The average expectation of life after diagnosis was 2-5 years for the test cases and 1-2 for the control cases. Survival declined with age. Of resected lung cancer, 32% survived five years in the test series and 23% in the control series. The five-year survival rate for squamous carcinoma and adenocarcinoma in the test series was 28% and 25% respectively, compared with 15% and nil in the control series.
Introduction
In an earlier article an account was given of a controlled study carried out by the Mass Radiography Service of the North West Metropolitan Region in which the value of lung cancer detection by frequent chest radiographs of a population at risk was measured in terms of resectability and mortality (Brett, 1968) . The present investigation evaluates early diagnosis of lung cancer on the basis of case survival.
To preserve the continuity of the study as a whole the following summary of its earlier results is submitted.
A test group of 29,723 men aged 40 and over, drawn mainly front large industrial establishments, was offered six-monthly chest radiographs over a period of three years, while a control group of 25,311 men of a similar age structure and with similar smoking habits was radiographed only at the beginning and the end of the study. To compare their lung cancer experience these populations were subsequently followed up by identical methods and 29,416 (98-9%) 
Results

Survival in Both Series
By September 1968 a number of patients with lung cance in the test series had survived for periods of up to eight years, whereas survivors in the control series, since they were, with one exception, diagnosed at the end of the three-year study, could only be followed up for five years. For this reason it was thought that the detailed comparison between the two series would be more profitable if confined to a five-year survival period.
Of the 101 patients in the study series, 15 (15%) survived five years and of the 77 in the control series 5 (6%) ( Tables I  and II ). The average expectation of life from diagnosis, calculated by actuarial methods, is probably at least 2 5 years for the test patients compared with 12 years for the controls.
In the test series the prospects of survival declined with age (Table I) , while in the control series the survival record was poor for all age groups (Table II (Brett, 1959) . This poses the interesting question whether the length of the interval between routine surveys leading to the detection of lung cancer is relevant to an improved prognosis of the disease. To try to answer this question the survival prospects of all (51) lung cancer cases discovered at the first (three-yearly) examination of both test and control populations were investigated. Table  IV shows that of these 51 cases 61% were resected and 31 % survived five years. These figures are broadly comparable to those observed in cases detected by six-monthly surveys (Table III) . five-year survival prospects for lung cancer patients in a test population subjected to frequent examination have been more than twice as good as in a control population without such facilities, this improvement, measured by the number of longterm survivors, has been of modest proportions. It provides suggestive but not conclusive evidence of the value of earlier diagnosis of lung cancer, the difference in survival (X2 = 2-28) not being statistically significant at the 5% level. This may be attributed to the many imponderable factors affecting the individual case and more particularly to the fact that only 65 % of all cases in the test series were actually detected by sixmonthly chest radiographs. As in this group of patients the five-year survival is significantly better than in the controls (P<OO1), using the X2 test, it is conceivable that, had more lung cancer been discovered by six-monthly x-ray examination than has been the case, the observed survival rate of 15 % for the test series as a whole might have been substantially higher and its significance greater. The question arises whether the improved survival prospects observed in the test series were simply due to survival being measured from an earlier period in the duration of the disease (because the diagnosis was made earlier), while the course of the disease remained the same. If this were so, the distribution of deaths from lung cancer at six-monthly intervals from diagnosis would just show that its peak in the test series had shifted slightly to the right compared with the control series. In fact, the mortality curves of both cancer series are almost identical over a period of at least four years ; thereafter a number of longterm survivors can be found in the test series. There are therefore no grounds for assuming that the improvement in survival of lung cancer in the test series was an artifact.
The failure of early detection to reduce lung cancer mortality in a population at risk (Brett, 1968) has not precluded an improvement in the long-term survival of individual cancer patients in the same population, as the present investigation has shown. This reflects the difference between the two approaches to the problem-in which death rates are concerned with whether people die and survival rates with when they die. The possible reasons why lung cancer mortality in the test population was not significantly reduced by earlier diagnosis are discussed in the introduction to this paper. That it is now possible to show that the survival prospects of lung cancer patients in the test series were more favourable than in the control series suggests that in a short-term study of this kind survival rates may be more suitable for an appraisal of early diagnosis than mortality rates. For a complete assessment both lines of investigation had to be explored.
The worsening survival prospects with advancing age of the patients in this study are at variance with results reported by Nash, Morgan, and Tomkins (1968) , who found an opposite trend in their series. This is difficult to explain. Apart from this discrepancy, and if the different design of their study as well as the slightly shorter follow-up are considered, the touryear survival rates of 27% in lung cancer picked up by sixmonthly examination of 67,400 men aged 45 and over and of 18 % in lung cancer, irrespective of its source of detection reported by these authors, are comparable to the 23 % and 15 % five-year survival rates respectively in this series. In the absence of a control group Nash et a]. compared the number of their four-year survivors with that expected on the basis of records from the South Metropolitan Cancer Registry. They found that the expected number of four-year survivors was only half that actually observed in their mass radiography series. This result is similar to the 15% and 6% survival rates obtained from a direct comparison between the test and control groups in the present study.
The finding that, so far as survival prospects are concerned, there is little to choose between lung cancer detection by sixmonthly examination and more widely spaced out routine surveys merits attention. Johnston and Smith (1968) reported in a different context that the two-year survival in lung cancer discovered by " normal " mass radiography was practically the same as in special yearly cancer surveys. If the essential feature of routine mass radiography is considered to be an absence of significant symptoms in its examinees, the diagnosis of lung cancer by this method will be " early" whatever the interval between x-ray examinations, as symptom cases will have been discovered in the interim period by other means. For this reason the similarity of the survival figures between cases detected by frequent and infrequent routine surveys is not surprising. It suggests that it is the presymptomatic aspect of mass radiography detection and not the timing of examinations that influences prognosis.
Six-monthly surveys have, however, the additional value that in a population at risk they will discover more lung cancer earlier than surveys conducted at three-yearly or longer intervals, thus giving the chance of a better prognosis to more patients. On this basis there is a case for directing mass radiography towards earlier detection of lung cancer in high-risk population groups, provided this could be done economically and would not, because of limited resources, restrict the still necessary search for tuberculosis.
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